F.4 Mathematics 2018 Yearly Assessment Exam Paper |
SJoe Cheung & his Partners

P # Joe Cheung & his partner B A 1% R

Marking Scheme
Compiled by Joe

2018-YAE-MATH-Ans 1 -1 For Internal Use Only

P, #%& Joe Cheung & his partner B & 1% B



F.4 Mathematics 2018 Yearly Assessment Exam Paper |
SJoe Cheung & his Partners

P. 4 Joe Cheung & his partner % A 1% M
Section A(1)

(x°y)™*  x*y ~20-14 , -4-20 34, ,-24 1

1. = =X =X = IM+ 1M + 1A
X1y 20 X1y 2 y y Xy 2

2. (Q) 4x®+28xy + 49y? = (2x + 7y)? 1A

(b) 4x* + 28xy + 49y* — 8x — 28y
= (2X + Ty)* — 4(2x + Ty) 1M

=(2x+7y)(2x + 7y — 4) 1A

3. (@) Forn=6,

sin (5 x 6)° =sin 30° = 0.5 1A
0 Y2 3 oA
2 2

4. (a) 3(h-4k)=6h-5

3h—-12k=6h-5 1M
-12k=3h -5 iM
K — 3h-5
-12
K = 5-3h 1A
12
5-3h
b) k=——
(b) B
Ko 5-3(h-4) _ 5-3h+12 _ 5-3h +£:k+1
12 12 12
k is increased by 1. 1A
K%/ 1 -
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5. (@) -—2x+3<2X*F0
-12x+18 <2x+5 1M
-12x-2x<5-18 1M
-14x <-13
x>E 1A
14
(b) 2,3,57 1A

6. (a) Height of Susan £#615E
165
(1+10%)

_165
1.1

1M

=150cm 1A
(b) Height of Amy R :Fe15E

=150(1—10%)

=135cm 1A

The required percentage FAk G n %

165-135
165

x100%

=18131% (or 18.2%) 1A
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7. (a) Listhe angle bisector of ZAOB. 1A

L % ZAOB 818 ¥ 7 4% -
(b) Let M(r, 8) be the polar coordinates of the point of intersection of L and AB.

2% L %1 AB R BE 6B L2 5 M(1, 0) -

Z/AOB = 110° — 50° = 60° 1A
Z/MOB = 30°
r
cos30°=— 1M
12
r =643 1A
6= 50° + 30° = 80° 1A
M(6+/3,80°)

8. Letx andy be the number of matches that team F wins and draws respectively.

X F B RSB A R mEPEE 7 5 2 X &Y

y 1 1A + 1A

From (1): x =3y ...... (3)

Put (3) into (2), 3(3y) +y =50 1A
y=5
Puty =5into (3), x =3(5) =15 1A
x=15,y=5

Number of matches that team F loses 5 F ﬁ%ﬁiﬁﬁ%@:

=27-15-5=7 IM+ 1A
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SECTION A(2)

9. (a) «BDA=/BCE (Given)(2. z)
BD =BC (Given)( 2. #z)
ZABD = ZEBC = 90° (Given)(Z. z)
AABD = AEBC (ASA)
Case I:  Any correct proof with correct reasons. 3M
Case II: Any correct proof without reasons. 2M

Case llI: Incomplete proof with any one correct step and one correct reason. M

(b) () ~ADB=/CBD

BC // AD (alt. Zs, equal)(4e B #1%)
ZCBE = ZBFA (alt. Zs, BC // AD)(s%# - BC // AD)
Z/CEB = ZBAF (corr. Zs, = AS) (24 AYIEH)

/BCE = 180°— Z/CBE — ZCEB (£ sum of A)(AN 4 #a)

= 180°— ZBFA—ZBAF (£ sum of A) (AN £ )

= /FBA
ACEB ~ ABAF (AAA)
Case I:  Any correct proof with correct reasons. 3M
Case Il: Any correct proof without reasons. 2M

Case llI: Incomplete proof with any one correct step and one correct reason. 1M

(i) ADBF 1A
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10. (@) f(X)=(xX+m)(X+n)(x-1D)+5

f(0) = (0+m)(0+n)(0-1)+5 M
O=-mn+5

mn =5 1A

m=-5n=-1 1A

(b) f(X)=(Xx-5)(X-D)(Xx-D+5=x>-7x*>+11x 1M

f(X)—g(x) = x> =7x® +11x — (x> —=9x® +10x +Kk) = 2x* +x -k 1M
f(x)-9(x)=0
2x*+x-k=0

A>0 M

(D* -4(2)(-k)20

1+8k >0

k>-= 1A
8

2018-YAE-MATH-Ans 1 - 6 For Internal Use Only

P, #%& Joe Cheung & his partner B & 1% B



F.4 Mathematics 2018 Yearly Assessment Exam Paper |
SJoe Cheung & his Partners

P. 4 Joe Cheung & his partner % A 1% M

11. (a) Maximum absolute error & + & 3% £ =5 mL 1A
(b) Upper limit Egg& =800 + 5 =805 mL
Lower limit ~fg& =800 -5 =795 mL 1M
795 < x <805 1A
(c) () Upper limit of 48 packs of orange juice

48 & f it et AR LRR

=805x48 M
= 38640 mL
=38.640L M
<38.7L

It is impossible 4~ =] & 1A

(i) Lower limit of a glass of orange juice
- R OTIR
=250-2.5
=247.5mL

Number of glass of orange juice

it eir ik
_ 38640 1M
247.5
~156.12
<157
It is impossible 7~=] gt 1A
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12. (a) (i) Outer total surface area *t Rl % & & f#
=20x40x2+20x30x2+40x30 1M
= 4000cm’® 1A

(i) Capacity 7 &

=20x40x%x30 1M
= 24000 cm® 1A
(b) tanélzgzl 1M
40 2
0 =26.6° 1A
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SECTION B

13. y=ax*—3x+9

af=" (2) 1M

AO =2BO
—a=2p
a=-2p M

Put a=-24 into (1),

~2p+p=>
3
_ﬁ:g
g 1M
a
a=—2,8=—2(—§)=g 1M

Put ﬂ:—E and a=§ into (2),
a a

6,, 3, 9
) ==
a a a
a=-2
a=-2, a=2--3 p=> 1A
-2 2
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14. (a) ForY:When N = 2.5,

E
2.5=100,, 0 1M

100 25 — E

10

105= 5
10

10° =E 1A

For X: When E =10°, M =8

8 = log 10° + k 1M
8=6+Kk
k=2 1A

(b) For X: When M = a

a=IlogE+2
a—-2=logE
E=10%"7 1M

For Y: When E = 1032,

1Oa—2
N =lo - 1M
G100 10

N =log,,, 10%°

N =(a-3)log,y, 10 1M
1
N=(@-3)(=
(a-3)()
N 1A
2
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15. (@) y=-5x*+24x

y = —5(x? —2—4x) 1M
5
24 12 12
=5[x* - —x+(—=)* - (=)* iM
y =-5[ c ( c )" —( c )]
12 144
=5[(x——)* ———
y =-5[( c ) e |
12 144
=-5(x-—=) +—
y =-5( c ) c
Vertex JTAEL= (E,ﬂ) 1A
5 5
(b) () AABC ~ ARQC (AAA) 1M
RC _RQ
AC AB
RC _x
8 6
RC :4—X 1A
3
AABC ~ ASBP (AAA)
BS _sP
BA AC
BS _Xx
6 8
BS =3—X 1A
4
SR=1O—3—X—4—X=1O—25—X 1A
4 3 12
2
Y = x(10- 22Xy Z10x - 22X 1A
12 12
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2
(i) Y =10x- 2%
12

Y :3(—5x2 +24X) Y
12

144

5 12,
Y =—[5(X-——") +—— From (a iM
B -+ ()

Y = —é(x —E)2 +12
12 5
The maximum value of the area is 12 cm?.

TWHEAEAMLS 12 cm?® -

No A<gE - 1A
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1 A
1_

7 100

(7)% i _ 7300-100 _ 7200

7100

(_7) 300 |

2. B

4— X2 +Axy—4y® =4—(X* —4xy+4y?) =27 = (Xx=2y)* = 2+ x—=2y)(2— x+2Y)

3. C
27x30+22x20 _ 25page¥. /mins 4
50
4. B
Cost = & = 709 = $500
1+ 40%

Profit # 41 = 700(1—15%) — 500 = $95

p=-549=-1r=2.
P-a_-5-(1) _,

6. D
hx(x + 2) + X2 = 3kx(x + 1) + 4x
Put x = -1,
h(=1)(-1 + 2) + (=1)? = 3k(=1)(<L + 1) + 4(-1)
h(-1)(1) + 1=0—4
—h+1=-4

h=5
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7. B

AB = /(-2-1)2 + (0-5)? = /34

For ChoiceA: AC = \/(—2—1)2 +(5-57°=3

For ChoiceB: AC = \/(4—1)2 +(0-5)2 =34

For Choice C:  AC =+/(0-1)? + (—4—5)? =+/82

For Choice D: AC = /(4-1)% +(1-5)% =5

8. D

h + k= 2(360°) — 70°= 650°

9. B
Let x and y be the number of pens and rubbers bought respectively.
EXEYLEEHEE T RhF L2 PR EERE
45x+28y=927.......... @
X=2y-3 ... (2
Sub. (2) into (1),
45(2y-3)+28y =927
9y-13.5+28y =927
11.8y =106.2
y=9
Puty=9into (2), x=2(9)-3=15
The total number of pens and rubbers bought
BEYR 1 PR G AR ol Btk

=9+15=24

2018-YAE-MATH-Ans 1 - 14 For Internal Use Only

P, #%& Joe Cheung & his partner B & 1% B



F.4 Mathematics 2018 Yearly Assessment Exam Paper 1l
SJoe Cheung & his Partners

P. 4 Joe Cheung & his partner % A 1% M
10. B

The graph opens downwards.
B F T o
a<o
The roots of the graphs are -3 and 8.
Bl 1953 % 8-
. v

1 5 1 1
. =X SXx+12=—=(X* -5x—24) =—=(x+3)(x-8 v
y > > 2( ) 2( )(X—8)

. y=-15x—(72—3%%) = —=15x— 72+ 3x* = 3x* —15x — 72 x

11. B

f(x)=2x* +kx—-1

1
2 Y1)
2(2) +k(2)—1_z(2j +k[2j 1

8+ 2k—1=1+1k—1
2 2

k=-5
12. D
It has a maximum point at (3, 6).
v*(3,6)F &=~ B o
a<0,h=3andk=6.
Thefunctionis f(x)=a(x=3)*+6 and aisnegative.
Snfcs f(X)=a(x-3)°+6% a s f # o
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13. C

Letx=—2andy=-1

o2 2 1
3 3(-2) 3
2__2 _ 2
3y 3(-1) 3
2 2
— < — X
3x 3y

. 6-2x=6-2(-2) =10

6-2y=6-2(-1)=8

6—2x>6-2y v
. —xy=—(-2)(-1) =2
¥V=-(-1)*=-1
—xy < -y* v

14. C
The 1st pattern: number of dots % 1 & B % heh5 #ic® =1°+0=1
The 2nd pattern: number of dots % 2 i B % ¢gh+ &£ =2°+1=5
The 3rd pattern: number of dots % 3 & @] % hEh3 B =3"+2=11

The 4th pattern: number of dots % 4 1 8] % ¢h2t+ #F=4°+3=19

The 7th pattern: number of dots % 7 i B % 2+ #& =7°+6="55

15. A
sin(90° - #) tan(360° - )  cos@(~tand) tan o
c0os(180° + ) —cosd
2018-YAE-MATH-Ans 1 - 16 For Internal Use Only

P, #%& Joe Cheung & his partner B & 1% B



F.4 Mathematics 2018 Yearly Assessment Exam Paper 1l
SJoe Cheung & his Partners

P. 4 Joe Cheung & his partner % A 1% M

16. D
/ACB=/ADC=¢
AC = CDSn@d=xsiné

BC = ACcosé = xsin@ cosé

17. B

360°
n

360°

The exterior angle of the polygon 3% % i#25¢— * &=

Theinterior angle of the polygon 3% % i§2;¢— p &= +90°

360° 360°
+

n n

+90° =180°
n=8

I. Thevalueofnis8. v
neig sz 8o

O

O 000 1350 v

[1. Theinterior angle of the polygon =
%55 ea- & 5 1350 -
[11. The number of axes of reflectional symmetry of the polygonis 8. x

CRE SIEUCE a ks S

18. C
Volume 48 ##
=(8x12-6x8)x10
= 480cm’®
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19. D

Letra, rg and rc be theradius of A, B and C respectively.

Kra~rgk rekqu i AvBz2 Cend g o

Let Aa, As and Ac be the curved surface area of A, B and C respectively.
WAAgE AcA Bl ANBZE Ced & o ff o

Let Va, Vs and V¢ be the volume of A, B and C respectively.

EK Va~Vex Veciaw i ANB2 Calliff -

3 2
(r_Aj Vs (r_} A
r.B VB r.C AC
n) _ 64 n) 16
g 27 ’ e 25
fa_4 s _4
rs 3 ro 5

ra:rg:rc=16:12:15

fa:rce=16:15

20. D

Let AD = x cm, then DE = xcos30°

1 A B
—(X)(xcos30°)sin30° =3
2( )( ) £
ﬁxz =3
8
X =83 3
Z/CAD = 60° D C

CD = ADtan60° = +/3xcm
Area= AD x CD = xx/3x = 4/3x? = +/3(8v3) = 24cm?
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21. C

ADEF ~ ABAF (AAA)

Areaof ADEF _(DE)’
Areaof ABAF | BA

25 _(25Y £
Areaof ABAF 3

Areaof ABAF = 36cm? D C

ADEF and ADFA have the same height.

ADEF % ADFA 3 #p I 113 o

Areaof ADEF EF
Areaof ADFA FA
25 25

Areaof ADFA 3
Areaof ADFA=30cm?
ADAE and ADBE have the same height and base.

ADAE % ADBE 7 #4p fp 638 o & ©
Areaof ADBE = Areaof ADAE
=25+30
= 55 cm?
ACBE and ADBE have the same height and base.
ACBE = ADBE # #p I i1 fr i o
Areaof ACBE = Areaof A DBE
= 55 cm?
Areaof ABCD = Areaof ACBE + Areaof ADBE + Area of ADFA + Area of ABAF
=55+55+30+36
= 176 cm®
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22. D

The new rectangular coordinates of P = (-2, — 2+/3)
Piitd & 4= (-2,-2/3)

Let the polar coordinates of new P = (r, )

2% P aRtE L = (1, )

r=4(-2)°+(-2J3)* =4

6 = 60°(rejected) or 6 = 240°
P = (4, 240°)
23. B
1k
-3 -3
k__4
9
=-9
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24. D

Slope # F=— 1

Slopeis positive.

#c o

b

%_J..;_}’LT:

4

>0

Q|

a<o0
: _ b
x-mtercept——iz—b

x-intercept is positive.

X-#FE L e
-b>0
b<0
25. C
( 1 Jz _ 25
4000 theactual area® *% o ##

theactual area * & ## = 400000000 cm? = 40000 m?

26. A
Let x = 3k, y = 2k, z= 5k

(Bx—y—2): (2x+3y—22)

= [3(3K) — (2K) — (5K)] : [2(3K) + 3(2K) — 2(5K)]
= 2k: 2k

=1:1
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X2z x*z?
y:[Tj %

_(0.8x)*(1.8752)* 1.44x‘z*

New y’ 2 Wz 144y
Percentage change 7 4~ % i
_144y-y

x100% = 44%
y

28. C
The least possible value of n
n ek S ¥ i B

_ (50—0.5)x1000
(60+0.5)

~ 818.182
~ 818
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20. B

By triangular inequality
% = &7 %50

X+2X>X+3
2X+ X+3> X

X+ X+3>2X
3
X>—
2

3
_IX>—=
2

al real valuesof x

R EE S

X>—
2

The minimum value of x = 2.

X e 2 E=2 0

30. A
themodeis7
Ffics 7o
X=7
the median is 6
Poirfcs 6o
y=6

2+3+3+6+7
5

Mean L +50E = 4.2
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31 A
1 1 1 1 m+2-(m-2) 4
m-2 2+m m-2 m+2 m? —4 m? —4
32. C
(2i)100 + (_2i)100 — 2100i100 + (_2)100i 100 — 2100 (1) + (2)100 (1) — 2)( (2)100 — 2101
33. A
a’-3a+1=0
20° —6a+2=0

202 —6a—-1+2=-1
20> -6 —1=-1-2
20° —6a-1=-3

34. A
f(X) = —2¢ + 12x + k

A-2(K)-(12° _,

4(-2)
-8k -144=-56
-8k =88
k=-11
35. D
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P, #%& Joe Cheung & his partner B & 1% B



F.4 Mathematics 2018 Yearly Assessment Exam Paper 1l
SJoe Cheung & his Partners

P. 4 Joe Cheung & his partner % A 1% M

36. D
For A: log 111** = 444 |og 111 = 908.123
For B: log 222°% = 333 |og 222 = 781.336
For C: log 333%%? = 222 |og 333 = 559.983
For D: log 444™ = 111 |og 444 = 293.860
444" isthe least.
444111 LR o
37. D

Let a=klog3 and b=klog2,
(a+b):(a+3b)

= (klog3+klog2): (klog3+3klog2)
=[k(log3+log2)] :[k(log3+log2®)]
= (klog6) : (klog24)

=1og6:log24

38. C
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39. A

Putx=0into y=ab*,

ab® >1
a>1

The value of y increases as x increases.
BOXH Aoy REH A
b>0
y =ab”

log, y =log, ab*

log, y =log, a+ xlog, b
By comparing withy = mx + c,

B y=mxX+cC g

m=Ilog,b c=log,a

m>0 c>0

A isthe correct answer.

ALERE% o

40. D
nm’ —2m+ 1= (m-1)
P —1=(m+ 1)(m-1)
m*—1=(m-21)(m* +m+1)

L.C.M. = (m=1)*(m+ 1)(n? + m+ 1)
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41. A
11001000010001,

=28 422429424420

=28 429422424420

=28 1+ 2% 44096 +16+1
=28 4+2°44113
42. B
y = ZSII'IZ X e (1)
y=-3C0SX ......... (2

Put (1) into (2),
2sin® x = —3cosX
2(1—cos’ x) + 3cosx =0
2—2cos” x+3cosx =0
200s* Xx—3cosx—-2=0
(cosx—2)(2cosx+1) =0
COSX = —% or cos = 2 (rgected)

x=120° or 240°

There are two points of intersections.

3 B
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43. C

Put (0, 2)into y= kcos(%x+0j+2,

2=kcos(%(0)+6’j+2

2=kcosd +2
0=kcosé
0= cosé@

6=90° or 6 =270°=-90°

Put (180° 5) and @ =90° into y:kcos(%x+9j+2,

5=k cose (180°) + 900) +2

5=k cos(180°) + 2
5=-k+2
k=-3

Put (180°% 5) and @ =-90° into y:kcos(%x+9j+2,

5=k cose (180°) - 90°} +2

5=kcos(0°) + 2
5=k+2
k=3
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44. A
Slopeof ax + by =0
_—a

m=—
b

m>0

a>0

The graph of y = ax? + bx opens upwards.
y=ax +bx B B v oo

A isthe correct answer.

ALZRE% o

45. B

Note that AOAB is aright-angled triangle.

TRAOAB 5 - 2 2= &7
The circumcentre of AOAB is the mid-point of AB, i.e., (3, 4), let’s denote the point by M.
AOAB e17h s % AB ev Bhs (3, 4) » #2784 e 5 Mo
The orthocentre of AOAB isO.
AOAB - 4 O e
Note that OM is a median of AOAB.
7 & OM i AOAB =+ 4 -
The centroid, circumcentre and orthocentre of AOAB lie on the same straight line, OM.

AOAB #3755 ~ b 2 - =30 — B 51 OM + o
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